IntRoDUctIon
One of the determinants of each modern country is its tax system. The efficiency of the tax system can have a significant effect on the economy, economic development level, income structure of the population, the employment and unemployment rates, as well as the citizens' satisfaction level. There is no generally accepted way of collecting taxes; for instance, each EU country's tax system is unique.
The aim of this paper is to analyse the tax burden on labour income in Croatia and selected EU countries -Italy, Spain, Ireland and the Netherlands -and compare their respective tax burdens in 2013 on the basis of certain tax burden indicators. This parallel analysis is based on the Taxing Wages methodology and constitutes a part of the research project described in Urban (2016) .
The principal question is: how does the tax burden correlate with gross wage, family type, and the number of children? In addition, this paper aims to establish the similarities and differences in the personal income tax (PIT) systems and the social insurance contribution (SIC) payments in selected EU countries.
The results show that the tax wedge indeed depends on the level of income from employment, it is inversely proportional to the number of children, and it differs among the same family types in different countries. Furthermore, looking at different gross wages, it is evident that the contributions amounts differ among countries and that the contributions burden is distributed between the employer and employee in different ways, which can also have an impact on the final tax wedge amount.
In section 2 of the paper, the relevant terms are defined, the model according to which indicators are calculated are outlined, and the basic tenets are introduced. Section 3 contains an overview of labour income taxation per country, first describing the general taxation structure in a certain country and then showing the calculations for 2013. The results are compared in section 4, followed by the conclusion.
MethoDologY: MoDel anD InDIcatoRs
The methodology used in this paper for the calculation of tax burden indicators and other variables necessary for their calculation is based on the OECD publication Taxing Wages (OECD, 2014) . Even though the tax systems differ from one country to another, it is possible to directly compare certain indicators. This paper describes the tenets and the model used to compare those indicators across different countries.
The four observed family types are: single workers, couples without children, couples with two children and single parents with two children. In this context, "single worker" means an individual living without a partner, of either sex, while a "couple" means a married couple. For a couple or single worker with two children, the children are assumed to be between six and eleven, inclusive, and without own income. According to OECD (2014), eight hypothetical units are defined and their characteristics are shown in table 1. 
Table 1 Characteristics of observed hypothetical units

Source: OECD (2014).
In line with OECD (2014), the family is assumed to have no income source other than full-time employed adult members' gross wage. Different amounts of annual gross wage (AGW) are included in the analysis. More specifically, the model, as well as this paper, uses 1/3 of AGW (33%), 2/3 of AGW (67%), and 5/3 of AGW (167%) (see Urban, 2016) . Table 2 presents AGW amounts used in this research. The amounts refer to 2013.
Social insurance contributions (SICs), unlike taxes, are dedicated public revenue. SICs payments are made to health and pension insurance and they are paid both by employers and employees in the manner determined by the country in question. The term labour cost denotes the sum of the gross wage and employer SICs, while net wage means the gross wage minus employee SICs and personal income tax (PIT). The term income represents the taxable amount; in some countries, the personal allowance is deducted from the income to get the tax base. Personal allowance can comprise the basic allowance, child allowance, allowance for dependents, etc. Another type of tax relief is tax credit: unlike personal tax allowances, tax credits are reductions made after the application of tax rates, and can also comprise different components: basic tax credit, tax credit for children, etc. Tax credit is granted in all observed countries except Croatia. Apart from the above, the analysis also covers cash family benefits granted by all levels of government.
Net average tax rate is the term used to denote the share of the sum of total personal income taxes and employee SICs, net of cash family benefits, in the gross wage. Net average tax wedge (or tax wedge) is the share of all taxes and SICs, net of cash family benefits, in the labour cost (Urban, 2016) .
The tax wedge calculation in this paper is applied only to income from employment, specifically on wages. The taxation of other types of income from employment, such as income from self-employment and second income, has not been taken into account.
All of the observed countries apply a progressive tax schedule, meaning that the net average tax rate imposed on an individual grows as their income increases (IJF, 2016). Apart from the PIT, other taxes can be levied, such as local taxes, municipal taxes, city taxes, etc.
It is important to note that employee and employer SICs refer exclusively to the payments made to the general government, as contributions paid to other funds are not included in the analysis. For instance, the Croatian pension system rests on two pillars: the 1 st and the 2 nd . Employee SICs paid into the 1 st pillar are general government revenue, while the 2 nd pillar contributions, though mandatory, are paid into private pension funds. Thus, the former plays a role in the tax burden calculation and the latter does not. For more information about this topic, see Urban (2016), Blažić and Trošelj (2012) , OECD (2014 OECD ( , 2015 Personal income taxpayers are all individuals earning a personal income. Personal income can come from the following six sources: employment, self-employment, property and property rights, capital, insurance and other (Personal Income Tax Act, 2015). As noted above, the applied model allows that only income from employment (wages) be taken into account.
Taxpayers are granted a personal allowance in order to reduce the tax base (table  3) . 1 Disability allowances also apply, but they have not been taken into account in this research. The total personal allowances granted are the sum of all allowances the taxpayer is entitled to. When the personal tax allowance is subtracted from the income, the tax base is obtained to which tax rates are applied progressively. Single parents and couples with children meeting specific conditions are entitled to cash family benefits, i.e. child benefit. According to the Croatian Pension Insurance Institute (HZMO, 2016), a beneficiary is entitled to child benefit if their total monthly personal income earned in the previous calendar year per household member does not exceed 50% of the budget basis. The monthly budget basis is determined for each year in accordance with the Croatian State Budget Execution Act. Thus, in 2013, the budget basis was EUR 439. 2 The child benefit amount depends on the total net monthly personal income per household member. 3 If the total net monthly personal income per family member does not exceed 16.33% of the budget basis, child benefit will amount to 9% of the budget basis per child; if the total net monthly personal income per household member is between 16.34% and 33.66% of the budget basis, the child benefit will amount to 7.5% of the budget basis per child; if the total net monthly personal income per household member falls between 33.67% and 50% of the budget basis, the granted child benefit will be equal to 6% of the budget basis per child. Moreover, the benefit for a child living in a one-parent household is increased by 15%.
tax wedge in croatia
A microsimulation model for hypothetical units (table 1) was made to calculate tax burden indicators for Croatia in 2013. The model uses set parameters to calculate SICs, PIT, local government surtax and cash family benefits, as well as net average tax rate and net average tax wedge.
As has been shown above, average monthly gross wage in 2013, according to the Croatian Bureau of Statistics (CBS, 2014), was EUR 1,025, or EUR 12,303 annually. It should be noted that 1/3 of AGW, used as a parameter in the case of hypothetical units 2A-100/33-2C and 2A-100/33-NC, is not in accordance with the 2013 Minimum Wage Act: 1/3 of AGW amounts to EUR 342, which is lower than tax wedge in croatia, italy, ireland, the netherlands and spain financial theory and practice 40 (2) 201-230 (2016) 207 the minimum gross wage (2013 minimum gross wage amounted to EUR 394). However, this amount is used in the calculation of the indicators for hypothetical units in order to meet the OECD (2014) methodology.
When calculating the amount of child benefit it is assumed that the family's net personal income in the preceding year was the same as in 2013. Therefore, for a single worker with two children earning 67% of AGW (1A-67-2C), the amount of child benefit is EUR 727 per year (consisting of the basic amount of EUR 632 and additional EUR 95 to which a beneficiary is entitled as a single parent). For a couple with two children where one spouse earns 100% of AGW and the other is without income (2A-100/0-2C), the yearly child benefit amounts to EUR 632.
For a detailed calculation of tax burden indicators in Croatia in 2013, see tables A1 and A2 in the annex. Figure 1 shows the net average tax wedge and net average tax rate for all eight hypothetical units.
The progressive nature of personal income taxation is evident. The net average tax wedge for a single worker earning 100% of AGW (1A-100-NC) exceeds that of a single worker earning 67% of AGW (1A-67-NC), but not the tax wedge of a single worker earning 167% of AGW (1A-167-NC). In the case of a single parent with two children (1A-67-2C), it can be seen that the tax wedge of this unit is lower than that of a single worker without children earning the same gross wage (1A-67-NC).
The analysis of tax wedges for couples with and without children (table A2) shows significantly smaller amounts of PIT and local government surtax. When calculating total payable taxes, spouses are treated as separate tax units: each spouse will pay a certain amount of PIT, depending on their gross wages, while the child allowance will in this case be granted to the spouse who earns a higher annual gross wage (100% of AGW). Final household outlays paid from the gross wage are the sum of each partner's outlays.
The tax wedge for single workers with two children earning gross wages amounting to 67% of AGW (1A-67-2C) is 18.5% (figure 1), which is significantly less than the tax wedge of a single worker without children earning 67% of AGW (1A-67-NC). The tax wedge for couples with children is notably lower: the tax wedge for a couple with two children earning gross wages amounting to 100% and 33% of AGW (2A-100/33-2C) is 5.1 percentage points lower than the tax wedge for a couple without children earning the same gross wage (100% and 33% of AGW) (2A-100/33-NC). If the tax wedge of a single worker without children earning 100% of AGW (1A-100-NC) and that of a couple with children with only one spouse earning an income, also amounting to 100% of AGW (2A-100/0-2C), are compared, it can be observed that the tax wedge of a taxpayer supporting a spouse and two children falls by 13 percentage points due to an increase in personal tax allowance and granted child benefit. Source: Author's calculations.
ItalY
basic components of labour income taxation in Italy
According to OECD (2014), employee SICs rate in Italy is 9.49% on gross wages up to EUR 45,530, 10.49% on wages between EUR 45,530 and EUR 99,034, and a fixed amount of EUR 10,072 is paid on wages exceeding the latter amount. Employer SICs rate is 32.08% on wages up to EUR 99,034 annually. For earnings exceeding that amount the employer pays a fixed amount of EUR 31,770 per year.
Personal income tax reliefs are available in the form of tax credits, the amounts of which depend on income bands (tables 5 and 6). The child tax credit is calculated as a function of taxable income, as follows: -Tax credit for families with one child: CTC1 = 950 * (95,000 -taxable income)/95,000.
-For families with more than one child, the amount of 95,000 in equation (1) is increased by 15,000 for each child other than the first; the amounts for all children are summed up. Table 7 shows tax credit amounts for a dependent spouse and for different taxable income amounts. A five-band system is in place in Italy, as shown in table 8. For instance, a 38% tax rate is applied to the portion of tax base between EUR 28,000 and EUR 55,000 per year. 
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Regional and local taxes also apply. Their amount is a percentage of taxable income, depending on the region.
tax wedge in Italy
The model uses regional and local tax rates of 1.73% and 0.9%, corresponding to the rates applied in Rome. Therefore, total tax is the sum of PIT after the application of tax credits and total local tax amounting to 2.63%. Both spouses' personal incomes are taxed separately. Tables A3 and A4 in the annex present a detailed calculation of tax burden indicators in Italy in 2013. Figure 2 shows the net average tax wedge and net average tax rate for all eight hypothetical units.
The tax burden imposed on single workers earning 167% of AGW (1A-167-NC) is a high 53.2% (table A3) . However, the tax wedge for a single parent (1A-67-2C) is significantly smaller (28.4%): apart from receiving tax credit for two children, this hypothetical unit is also entitled to cash family benefits.
If the data on hypothetical units with children and those without children (figure 2) are compared, the impact of tax reliefs and cash family benefits on the tax wedge becomes evident. The tax wedge increases with the gross wage, pointing to the fact that the tax system is progressive (compare units 1A-67-NC, 1A-100-NC and 1A-167-NC; also compare units 2A-100/0-2C, 2A-100/33-2C and 2A-100/67-2C).
Figure 2
Net average tax wedge and net average tax rate for hypothetical units (Italy, 2013) Spanish spouses can choose how they prefer to be taxed: by imposing taxes on total household income or on each partner's income separately. Couples taxed jointly may claim a tax allowance of EUR 3,400, while a single parent may claim EUR 2,150. Work-related expenses (WRE) can also be deducted from income (gross wage minus employee SICs) as follows:
-For income less than or equal to EUR 9,180 per year: WRE = EUR 4,080.
-For income between EUR 9,180.01 and EUR 13,260: WRE = 4,080 -0.35 * (net income -9,180).
-For income exceeding EUR 13,260: WRE = EUR 2,652.
The exempt income is EUR 5,151, the same amount being granted for individuals and families filing jointly. Allowance of EUR 1,836 is granted for the first child and EUR 2,040 for the second. Child allowances are shared equally between spouses when their incomes are taxed separately.
Apart from the standard personal income taxes, regional taxes are also applied. Tables 9 and 10 show tax bands and relevant PIT and regional tax rates. Figure 3 shows the net average tax wedge and net average tax rate for all eight hypothetical units.
Similarly to the first two countries, Croatia and Italy, the tax burden in Spain is higher for taxpayers earning a higher income. Moreover, the tax wedge of a single parent with two children and earning a gross wage amounting to 67% of AGW (1A-67-2C) is 6.9 percentage points lower than the tax wedge of a single worker earning 67% of AGW (1A-67-NC). 
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Evidently, supports for children in Spain, unlike in the case of Croatia and Italy, are not high: for example, the difference between the tax wedge for a couple with children 2A-100/67-2C and a couple without children 2A-100/33-NC is very low, only 1.1 percentage points (figure 3).
IRelanD
basic components of labour income taxation in Ireland
It could be said that the Irish tax system was somewhat different from the tax systems observed so far: the total gross wage amount is taxable, while cash family benefits can, in some cases, be relatively high. Moreover, Ireland has a unique Pay Related Social Insurance (PRSI) applicable to almost all employees and employers and payable to the national social insurance. The employee shall therefore pay benefits amounting to 4% of gross wage unless the gross wage is under the annual EUR 18,304 threshold, while the employer shall pay a total of 10.75%. These PRSI contributions can fall into one of several categories, depending on the type of work and income amount (for more details, see OECD, 2014 and O'Donoghue, 2014). 4 Apart from PIT, Universal Social Charge (USC), similar to healthcare contribution, is levied at a certain rate. The USC rate is income-tested:
-On income up to EUR 10,036 per year: at 2%.
-On income between EUR 10,036 and EUR 16,016: at 4%.
-On income exceeding EUR 16,016: at 7%. Up to a minimum threshold of (41,800 + lower income) and 65,600
Up to 36,800 20
Other 40
Source: OECD (2014). Table 11 shows the tax rates applicable to different tax bands. A 20% rate is applied to single workers' income up to EUR 32,800 per year, the income of a married couple receiving only one wage capped at an annual EUR 41,800, and a single parent's income limited to EUR 36,800 per year, while there is no set limit for a couple with two incomes: the threshold of the first tax band for a married couple where both spouses earn a wage is either EUR 65,600 or the lesser income plus tax wedge in croatia, italy, ireland, the netherlands and spain financial theory and practice 40 (2) 201-230 (2016) 214 EUR 41,800, whichever is lower. Any income exceeding these amounts is taxable at a rate of 40%.
The basic tax credit for an individual is EUR 1,650 per year, or double that amount, i.e. EUR 3,300, for a married couple. Moreover, every worker is entitled to an additional tax credit of EUR 1,650, and a single parent can claim an extra EUR 1,650 in addition to the above. A special tax credit of EUR 180 can be claimed by households in which one spouse does not earn an income while taking care of children, an elderly person, or another family member (OECD, 2014).
Universal child benefit amounts to EUR 1.560 per child yearly. Low-income families can also claim income-tested cash benefit. A family with two children would thus be entitled to a benefit, B, amounting to:
tax wedge in Ireland
Tables A7 and A8 in the annex show a detailed calculation of tax burden indicators in Ireland in 2013. Figure 4 shows the net average tax wedge and net average tax rate for all eight hypothetical units. Figure 4 shows a tax burden lower than what could be expected on the basis of the analysis of the Irish tax system. Notwithstanding the fact that the tax base comprises the entire gross wage amount, and that the tax rates are high, the net average tax wedge and net average tax rate in Ireland are significantly lower than those in the countries observed so far. This is due to tax credits and relatively high amounts of cash benefits which can even exceed total taxes under certain conditions. 
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The case of a single parent with two children earning a gross wage amounting to 67% of AGW (1A-67-2C, figure 4) is particularly interesting. The applicable tax wedge is drastically lower than that of a taxpayer without children earning a gross wage of 67% of AGW (1A-67-NC): it is as low as -24.9%. This unusual negative rate, which is not typical for the countries observed so far, is due to cash family benefits and total tax credits. The net average tax rate is markedly low and negative, amounting to -38.3%. The only outlays are USC payments and a smaller amount for employee SICs. Figure 4 also shows that a couple with two children will have a lower tax burden than a couple without children. A couple where one spouse is a dependent and the other earns 100% of AGW (2A-100/0-2C) is also entitled to higher state supports, leading to significantly lower total tax and a tax wedge of only 6.8%.
the netheRlanDs
basic components of labour income taxation in the netherlands
The Dutch tax system is specific in some of its features. Employee SICs to the general unemployment fund are 0% for gross wages between EUR 17,501 and EUR 50,853. Employers pay a premium for their employees' unemployment and disability. An employee will pay EUR 1.250 per year for basic health insurance to a self-chosen private health insurance company; however, this contribution is not considered in the calculation of tax burden indicators because it represents a nontax compulsory payment (see Urban, 2016) . Old age pension contribution rate stands at 17.9% of taxable income if this income is less or equal to EUR 33,363 per year. Otherwise, the contribution is fixed and amounts to EUR 5,972. For annual gross wages lower than EUR 50,853, an employer can pay unemployment, disability, and similar contributions at a rate of up to 17.9% of gross wage.
Tax credit is partially deducted from PIT and partially from contributions. General tax credit amounts to EUR 2,001 per year, and work credit amounts to 17.1% of taxable income and is capped at EUR 1,723; a single parent can claim an additional EUR 947 of credit (OECD, 2014; de Vos and de Agostini, 2014). Cash benefits for families with two children comprise two components: a basic benefit of EUR 1,861 and an additional allowance which equals C and is calculated as follows: Tables A9 and A10 in the annex show a detailed calculation of tax burden indicators in the Netherlands in 2013. Figure 5 shows the net average tax wedge and net average tax rate for all eight hypothetical units.
tax wedge in the netherlands
Net average tax rate and net average tax wedge for single workers show expected tendencies. They are significantly lower for single parents with two children earning 67% of AGW (1A-67-2C) , where the tax wedge is lower by as many as 21.1 percentage points when compared with the tax wedge of a single worker without children earning the same gross wage (1A-67-NC). This difference is again the result of cash family benefits. However, figure 5 shows somewhat unexpected tax wedge trends: a couple with two children and annual gross wages amounting to 100% and 0% of AGW (2A-100/0-2C) bears a relatively high tax burden, almost equal to the tax burden of a couple with two children and gross wages amounting to 100% and 33% of AGW (2A-100/33-2C). Moreover, the cash benefits they are granted are similar. Therefore, 2A-100/0-2C bears a higher tax burden than 2A-100/33-2C, but also a higher burden than couples with annual gross wages amounting to 100% and 67% of AGW (2A-100/67-2C). Despite numerous differences in the tax systems of the observed countries, their SICs, PITs and cash family benefits are based on similar principles. Progressive tax schedules are applied in all of the observed countries, with a difference in the number and thresholds of tax bands and in the relevant tax rates; employee SICs always include old age pension contributions, while employer SICs comprise health insurance benefits, with a difference in the way in which contributions are determined and in the ways the rates are applied (Čok et al., 2013) .
The results of net average tax wedge calculation are summarized in tables 13 and 14, separately for single worker units and couple units.
The results show that Italy has the highest share of taxes and SICs in total labour cost. Italy certainly has the highest tax wedge for all observed family types and all gross wage amounts, apart from the case of single parents with two children earning an annual gross wage of 67% of AGW (1A-67-2C). In the case of hypothetical unit 1A-67-2C, the highest tax wedge is found in Spain (30.3%), followed by Italy (28.4%) and Croatia (18.5%). The smallest tax wedge is found in the Netherlands and Ireland, which stands out as a country with a negative tax wedge. Spain takes the second place in almost all cases, while Ireland always takes the last. Therefore, coming up after Italy and Spain, Croatia and the Netherlands are placed somewhere in the middle when it comes to the size of the tax wedge. Ireland stands out with a very low, sometimes even negative, tax wedge. 218 Charts 6 to 13 show a comparative analysis of the net average tax wedge for all selected countries, showing every hypothetical unit separately and decomposing the tax wedge into three elements, which represent the shares of: (a) PIT minus cash family benefits (PITMFB), (b) employee SICs, and (c) employer SICs.
Charts 6 to 9 show a comparison of tax wedge decompositions for single-worker hypothetical units. When it comes to a single worker without children earning a gross wage amounting to 67% of AGW (1A-67-NC, figure 6 ) and a single parent with two children and the same gross wage (1A-67-2C, figure 7 ), significant differences in the share of PITMFB in labour costs are found, especially so in Ireland, but in the Netherlands, Italy and Croatia as well. It has been noted above that this is the result of differences in personal allowances and tax credits, as well as of differences in cash family benefits.
If PITMFB shares for hypothetical units without children earning different gross wages are compared, it becomes evident that Italy owes its high tax wedge to its PITMFB share. It is only in the last observed case (1A-167-NC; figure 9 ) that the Netherlands's PITMFB share is the highest. When it comes to employee SICs share in labour cost, Croatia comes first (13%) for almost all gross wage levels. Employer SICs share in total labour cost is highest in Italy, 24.3%. Next comes Spain with 23%, i.e. 22.1% for taxpayers earning 167% of AGW. Employer SICs share amounts to 13.2% in Croatia and 9.7% in Ireland, and it varies in the Netherlands -it is always under 9%, but varies depending on wage. Charts 10 to 13 show comparative decompositions of net average tax wedge for hypothetical units -couples.
If couples with two children (figures 10, 11 and 12) are observed, the greatest share of PITMFB in the tax wedge is again found in Italy, apart from 2A-100/0-2C (figure 10), where the Netherlands comes first with 10.4%. For 2A-100/0-2C, Spain comes second and Italy comes third. The share of PITMFB for 2A-100/67-2C ( figure 11 ) is lowest in Croatia, only 3%, followed by Ireland (5.8%), the Netherlands and Spain (8.2% and 9.7%, respectively), and Italy, with the highest share amounting to 11.5%. Employee contributions are still highest in Croatia, followed by the Netherlands, Italy, Spain, and Ireland as the country with the lowest share of employee contributions. Employer SICs share is still highest in Italy (24.3%), with Spain coming up second. Croatia is in the third place with 13.2%. The Netherlands and Ireland have lower employer SICs, under 10%.
Figures 12 and 13 show a couple with two children and a couple without children earning the same gross wages (2A-100/33-2C and 2A-100/33-NC, respectively), where one would expect that the tax wedge for the couple without children would always be higher. The greatest difference of 6.6 percentage points is observed in Ireland, followed by Croatia with a difference of 5.2 percentage points, while a difference of only 1.1 percentage points was found in Spain.
The Netherlands differs from other observed countries by the fact that the tax wedge falls from 30.8% for couples with two children earning 100 and 0% of AGW (2A-100/0-2C) to 28.7% for couples with two children earning 100 and maja cundić tax wedge in croatia, italy, ireland, the netherlands and spain financial theory and practice 40 (2) 201-230 (2016) 221 33% of AGW (2A-100/33-2C) and then rises again to 30.5% for couples with two children earning 100 and 67% of AGW (2A-100/67-2C).
The tax wedge for almost all observed wages is highest in Italy, and lowest in Ireland, while Croatia, in most cases, comes in the middle. 
Figure 13
Comparative Lower net average tax rates and lower tax wedge may imply a healthier economy when compared with a country imposing a higher tax on its citizens. Of course, a lower tax wedge is not a necessary condition for citizen satisfaction; citizens can be satisfied even if they pay higher taxes, under the condition that they are provided with satisfactory public services and goods from the state in return. The amount of taxes and other levies imposed on individuals of a certain country depends on a number of factors, but most citizens will be happier if more of their wage is spent on private spending than on state-imposed levies. However, private spending will again lead to an increase in government revenue from other taxes. The question therefore remains what amount of tax wedge is optimal. 
